Inhalation of tobramycin in cystic fibrosis. Part 2: optimization of the tobramycin solution for a jet and an ultrasonic nebulizer.
The inhalation of tobramycin is part of current cystic fibrosis (CF) therapy. Local therapy with inhaled antibiotics has demonstrated improvements in pulmonary function. Current inhalation therapy is limited by the available drug formulations in combination with the nebulization time. The aim of this study is to develop a highly concentrated tobramycin solution for inhalation. Several tobramycin solutions, ranging from 5 to 30% (m/v), were compared after aerosolation with a jet and with an ultrasonic nebulizer. Laser diffraction and cascade impactor analysis were used for characterization of the aerosolized solutions. The output rate was determined in volume and mass output per minute. From the output rate measurements, it was concluded that a 20% tobramycin solution is the optimal and maximal concentration to be aerosolized. The jet nebulizer was most suitable. Using the jet nebulizer and the 20% solution, it is possible to administer a dosage of 1000 mg tobramycin by inhalation within 30 min.